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(54) VOICE CODING AND DECODING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the voice 
coding and decoding device based on a hierarchical 
coding highly efficient. 

SOLUTION: A first CELP(code excitation linearly 
predictive) coding circuit 14 which receives a signal 
in which an input signal is down-sampled in a down- 
sampling circuit 1 outputs one part of its coded 
output to a second CELP coding circuit 15, which 
codes the input signal based on the coded output of 
the first CELP coding circuit 14 and a multiplexer 7 
outputs coded outputs of the first and second CELP 
coding circuits in a bit stream and a demultiplexer 18 
outputs the coded output of the circuit 14 from the 
bit stream to a first CELP decoding circuit 16 when a 
control signal is a low bit rate and extracts the one 
part of the output of the circuit 14 and the output of 
the circuit 15 when the control signal is a high bit 
rate to output them to a second CELP decoding 
circuit 17 and outputs outputs of the circuits 16, 17 
via a switch circuit 19. 
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%mmw >7v> y««»*SEf t s tttcimz n - 
i mi%f& o . xti^ nmnt wmv^ -? y > 

^ a ji/* i y > <t > ^ ? * * % n Ft 

S&nPgJI (n=2. N )'©#-Sfft#&tCfct,>-r, Iff 
n - 1 ttHSTKflWtawOfcfc:? *CC»-9"4l6»fc: 

®©**>e»*nPBH (n = 1, N) ©ffl#*K*S 
fUnPgJl (n = 2, N) C0«-^S«:*5l»r , Sin 

^Sffi#©ir > :/ y > yjHiRSRt^t 3 fcfS# * N - 

^ a ft y <{ > i -f ? ^ * % n 

!Hn|igJf (n=2, -\ N) <OW#ft*SCC*JC*T, SB 

n - i mm&Ttaftmmnutct' v *tctt?2>mftv 
fiS-raaj£3- f^ ^s^ihik^ 

Sn - 1 IBHS -CCcRF^tffi-^LAin - 1 




(2) Mffl 1 -3 0 9 9 7 

2 

SO*^6»nK» (n = U N) CDfg^S^ji 
mnmm (n=2, N) ©a#*SCc*jl»r, 

20 bji a®— <d ;v )i> x m n& ^ ^vu ^ co{4g * 

»nKJB (n = 2, N) ©^<t#acC*Jl^T. SI 

n- immsxtm^m^tc^ ? ftctt-rzmftv 
v^znmtL, Mfcr&MfZ^- f^^ h;Wf-^^f^ 

Jl/ ^ ft -^^ 6^— O v ;U ^ y < jl/ X {f-Sf f^^~r §7j^ 
fltrissr— <D -v ;l/ ^ y ^ fi^^r fi? f&~? * )l X <D [iiM. 
v jU ^ / ^ X fl ^<D jOI X fig^r ff J % i tT % vjU v 
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i. 

©■*>•>:/<; >yjiI*»^Jiiw«:SEib4#?rafl«»-c 
atD**6*n»» (n=i, n) 

HJtasl— © v;b * / x mm mti&rr £ ^ ft z <r> tig * 
Sn - 1 B«*rCc»HlLfc«»^J»aft»nBJB«: 

^ > < )l> X ff ^ <t ¥ 4 > i * m T > -r *v ^ X £ N mJB 9f 




(3) 1 1 - 3 0 9 9 7 

4 

»nPB» (n = 2, **. N) <Dft^fc*KCC*$C>r, 91 

»cc*$wsA^;ff-^©^> > ^ja?fi»±o«»cca 
io mt&n&vzw&^mftvmftt. 

n KtfMSffiSAttW ? 4 ^ * * & £ - y * F M#ff 
20 g£[hI&8£, 

[»5fcB8] ffi^TSt? FU~FfCj£DT\ 

a, 

a©*^6»nffiH (n= K N) ©«^g«ra 
ft^tr c i * wa<t r SSTO^KB. 

^nllgJi (n=2, N) Off^t^gKcfc^r. » 

ru ia^— <d v )V * ^ )i 7 fi ;m: At ^c*r s > ^ju x 

50 m^tcJ*)l>A{jL&1Siffi0)rp'C\ 3Sn|5gHtCfcWS.at"CO 
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lacD^^SrnBB (n = K N) <Dtt#3M9l*jS 
UlnBJf (n = 2, - v N) qi^f g^Ut, in 

- i fims u , a^hM^ i mis* > ^ y > 
*^b3-frfc«#*, ^^y^yjsaaR^fic^m^ 

Snll(n = 2, - % N) <D«F#ffc*®K:*5l»r, 9 

mn - i pgmtTicnmtm^Ltcn - 1 mw^*** 



(4) *SBH¥ 1 1 -30 99 7 

6 

f b-r &«ag^««^HfcH» i . 

^<D* > y y > WicatoS^fS-^SSH 
A, 

10 S©4>*^»nBJB (n = K N) (D»«^a*:« 
tRU FX F y-A^^nHJiSs-COajK^a'JfiK 

U F-<^ hJl/M#*f¥«1"Sai63- F^ > 

30 *st?c±*«»£T*««a#«fi. 

^Mf-^cDif >^y >^jgjfi»*a{bsii-fcm-^«rN 
- 1 fflfpjis l . A^^^rn^- <fc we* > ^ y > ^jg^^t 

6, ^^bor»fcfR»^«»»4t^^i^;i/ 

* t &>x $>m \ b r « ^^^^1 b»«r * o r , 

inBB (n = 2, N) ©W-^bCC*5t*r, - 

40 melted u x mtcm&^m&M t vmft&nmtsr z> 
tmm% ja-Tf bmsg^^tf c <b ««« <t -r swwra f b 

l 4 ] fg-^-r 4 e ^ F F (cjscr, W*fi 

xih-ox, 

^©^^UnP^H (n= K N) cofS^m^iS 
50 tR U . V v F X F y - A ^ 6 * n FSS * ^ J WlS^'Pffl'If* 




- tfcftirr a >f : v z x tm n Fgn© t7?t vju 
m n mm t -c<Dum^wm$t.zm? a > ^ fx^m 

1 5 } Wim 1 E«8©ffW?#fbiSK-r^{b 

i/fctr* fx f u -a*. Ht#92iBt^ffj"fK-3&K 

b tc t* y f x i- y - a ft . mmm4 mmo^jsmmsm 
istc tr v f x f y - a fi^ia 6 tatgo^^ffl-^a 

Ofctr* FX F y-Aft, ^£83BlK©MX-<i&ff 

CI»*3B1 9] «*s9istS©#^^b^St 1 W^b 
ofctr* fx f y-Aft, osBtt©^*w§s 

CM«3B2 o ] m$£ i i K*©*w*#fb*BBr*?# 

{bu/ttr» fx f y-Aft. it#£i 2ie«s©«^«-^ 

[K3&I2 1 ] 3 K*©f?W3H^bSarcW# 

■f b u b* ^ fx f 'j — Aft , m&mi 4iatscDW^a# 

miieA^fi^ft. HTE»-OW#{b*a©«P-#fbH«JK 
a-3t>rw^bT 4»Z^#<b*Si . 

v FX F y-A&c^&bTffi#T£v;l^-7 , U£'-y-<L, 
fufa tr » F X F >) - A iWi^SA* u . wssmm^ 

mfim—if ■? f u— f ft^-ns^-, Miae f x f y - 

A*>€>, BWE»-W#{b*S©W#<bW***-!S#* 

isccmfiu fjieswf^n— Fu-Fft^-r« 
£\ fuia k fx f y — a#:>6 , west— «F#ft#8© 
^{bW^cD-gpiBfria^-tf^b^so^^tm*?: 

#*s«:*it>r. B^ft^ftffl-^L, 
[s»*3i2 3 ] mtzmrmmt^mK m*mi, 3 , 

5. 7 . 9. I I CDf.Ttl^— CCtetSCDg^r^fb^H 
©HtiBffl 2Bl(n = 2) ©flHtf b#& <£ 0 & S , Ci 

*«F«<t r sis^ji 2 2 nats© g^^ftm^s,, 

[|^JH2 4 j mrsa^-®ws^. §fi*JJ!2. 4. 

b. io . i 2 «t*-rn*>— «csett««)«m-^a 
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S 

<n = 2) ©a##a«tt)<c*. Cift 

^ai[i-rsf»*«2 2'Ktt©&^fiwfta^«B. 

[»H©3«ffl&aiMJ» 

[0 00 1 ] 

[»9!©M-r*««^W] MJIW-^fbJcS-3 

< ^^FtMbftBaci'ffl^^BCCWr 4. 

[0 00 2] 

[SE3tE©S«] tR-#f4tr^ FU-Fft^^^t 

n^ff #©-^> > yjB««3&«sc*> sBJi^^btcs 
io -3<^p>ftmmnmmz. ^mmi^vhrnrnm 
i-eeasT-siSK:. — »©^s» Fmut, 
ifa«*i > * 3 tb$5WSW^D a D ®©^^fi^^m^e6-e * 

26 3096^&« ( r^Kl J it>^) «C«> 

L-c»»w^{b-r*w#fb^rffiay*©!a 

^M^ffisNsntt,' c©??^b//S(c*jt^-cw. 

H»RN©»«tt*Hb*3«rJ-*IR. IS 1 BJiKtoi* 

T. A*«#©ffi»«J^fe6l«*«-5fcl^bU * 

nPg® (n = 2, N-l) CC*iL>T t A^lff^-©^ 
20 - 1 PgUi 9 6^i$#El>Ji&#j!p6fiSSfa-(ta> 

6. *n - 1 PBHiTKW^ba^l/fcn - 1 ffl©fi# 
ft^b/c^ff-^ftt^fbL, mNKJBri*. A^Jfa 

#a»6*N- i»iia-ccc^fba#L.teN- i«©e 

^ft l. tcm^m^ ft w-^f t f z . 

[0 00 3] 012 *#!Sir, ^|i§g©1?#{b(C^ 
iSjtiifMJ^S'J ( C E L P : Code Excited Linear Pre 

di cti ve) tf m tj&tzm ^ tc%?>mm bts#*a©«i 

rc*ttWr4. ^m©fc&. B»»3*«2«©ffl*7n-j-. 

30 $^#^{b^gt:i?^bLfct-^ FX F y-Aft. ^ 

[0 00 4]1125MLt, C©^f?-^t*IB5C 

ot, * x&mcuffit s 0 ^^>-y->^-y> ^nis§ 1 » . 
A^f-^ ; Sr^'i'>^>^*v>^ (Wx«, -f->^"y>y 

ISffiifcft 16kHz*68 kHz(C^TS) btS- 
40 ©AAfi^ftfffiSlv. *— ©CELPf5^bH!82K:ffi 

^-r^o cct. ^^>tJ->7'y>^nisgi©«)f'pis^ 

CC-^(,i"CSJ. P. P. Vaidyanathan(Cj;-S "Mulfirate 
Systems and Filter Banks" tMLfc~$M. ( IJt 
"it2jil^)©4. I . I nfi (Fiqure 4. 1.-7) 

©f a*iQ* s #M S n S /cat) . c c -c ti^-cDi^sg (*«BS-r 

4. 

[0 00 5] fg-©C E L PW^fbHSg2 «. 3d— ©A 
r. ^fi^©X-^^ F^a*S^t4ft^-r^.ffJ?i'Mf! 

so ft»mL.. wfcv&mB'f'ffl&mv ■< 'izommm^ 
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jS^-F^h^iUtgS^ ±«Bg|»3WHi* J- 
P. Adoul6CCj;& "Fast CELP coding based on 
alqebraic codes" (Proc. ICASSP, pp. 1957-196 
0, 1987*f> tmbtcmX ( <hl>5) cceets 

CD-^U^Vl'Xfs-sf £ ltt^^„ 
[0 0 0 6 ] iiffifflfcn- b &t vjl,^;UX{i 

[0 0 0 7 ] ±8BtttBfi ^riBSSfflBBK^ 

* & c CCt\ ±iEj8jS:a - K X "9 TWEkM?^^ 

F-^f F;l^±iBv;l^/^x{ff <L±iB^V> 
£ ±iBR»-y*«« i «:»!£■«■ &-Y>f^^x£, »- 
CDC E L P'ffi#il!83 i v;l/^^"U^lt7 CCttfcfc-rS. 
[0 00 8 ]*-©CELPafBS3W ±ib»j£ 
F*^ h^i±ldV;l'^^*;l/^{f-^<b±ia^'Y>i 

IB^ Jl^^Xftf £±fB^V >"CS#ttWJniff "i"* C 

[0 0 0 9 ] T 'V -7^>^' y > ^088 4 tt. ±fBW£ff 

48kHz 3^6 16kHz CC^SWS ) CfcfB#«:fffiK 

^iI884tCOli-CW, ±iB^2CD4. 1. lffi (Fiqu 
re 4. 1 -8) ^#MT^€>(7)T\ ^(D^E^0g-r 

a. 

[001 1 ] ^-COC E L P$HHfc|pIS&6 A^lO/c 
±§Bg#ft-St£Sfl— <Z>C E LPfiF#fbl§]B2 <h|Kl«K:flF 
ffbU JStSra- F"^ YfoL-vto + 'Wxm^ttf'i 

7tcHi;7rf 7;^7'l/^-f7H ®— 
E L P ^ -ftlnlSS 2 ^A-JJ Ltc4 ®ffi<D -Y >f ^X 

i gsnco c e i.. p fj-sH t@i» o a> 6 a^ u 4 ««« ^ 

>f FX b yw^C^&LrtttfriTS,, 

[o oi2] ;^tc-g^lg^gccoc^r^ Fco&Hjrr 
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[0013] f^l/^b^lf ±§Btf ? fx f y 
-A£±IBWW«f *A*U ±IBiW!»«#* s iBt^ F 
U-h*SftB^ _hlBtr ^ F X F y — ^— © 

C E L P W^fclslBS 2 CCfc^rft^fb L/c 4 @3S<D A > 
f^^i^CE LPW#fbH»6K:fel^1f#lb 

io Ltc4mm<D^^f^ ^x<t£«jtHu 

cDCELPfgf[§I8§9 i»-<DCELPffl-ifHBl 0 tc 

JhtBfc?*? FX F y — JH-^CELPWf 
{ t@gS 2 CC fcl > t?f^t L ft 4 SSCD ^>f^^M 

[0 0 1 4] m-<OC E L Pfg-Sf ll?89 tt, CDCE 
LPa#@IIS3i|§H;«jf^K:J:»3, A^fO/c4S^CD^ 

_hlB^JU ^ / ^1/ X (I-if i ±IB^ ^ >'cb ±iB»J^?aJ«» 
20 i^L/t. *— ©W^fi^if-WEL, X-Y^^-IhISS 

[ooi5] 777*t>7 , y> ^[uss i i r x ^ 
^NSSi 3 4/rurA^L/cm-os*fi^4, 
t^>7*y >^0584i|iHi^T 7^>^y >^l, r 
5r ^>-y y <ow^«#*flp»ig» i 2 tc 

[0016] S1©C E L PH-^IIB 1 0 fff-QC 
ELPffi-^lHlKOtBISIK:. AAl/c4Si(?)Or7 
^X^^>, ^ti^n, ±fiBjffl£3- F^i±Ifiv 

30 ju ^ ^ x ft# t ±t a y > i itBj^^wffiia <t * a 
fit, s£fif£m&u j»*HKi 2ccttt*j-r*. 
[0017] mnmm 1 2 A*ofcw*ft# r 

-cx-y ^^hssi 3 6cw^-r^ Q 
[0018] x -y 1 3 ±iam—ow^ff 

iurta^rr^> 0 s/c. _hiBSuam^fst^^ f u- f 
^a-na^. A^o/ciga^-coB^fff^a^w-^fb 

[0019] :^iC, HI l 3 4#QSOr . g| I 2^7lsL/c 
0-<OC E LP-W-^YLI§ll!S2fc<ttf»— ©C E L Pfff 

(bass 6 rffifflsnro&CE l p#-^fb^r^c^< 
^■(blelKtcoii-rgftHj-r*,, 
[ 0 0 2 0 ] m 1 3 a t , y u- a^*i][pIB 1 

0 1 U, A^Jffi-T-l 0 0*/rOrA^JO/cA^Jf3# 



11- 

0^$'J##r@SS 1 0 3 i % v Mt^mSHSS 1 0 5 
{Ctti^f€> 0 ElJB^ilW^WHIB 1 0 3H It^U-A 

«K«^paw#*TU aaHrojoaa ( i > , i = 1 , 

N p *^Jf^S»Jf^S-Tft08S 1 0 4 & v h 
If-^mSlsIB 1 0 5 £jBj£:a- ^^0881 0 7 
i7Wn*;^88RiBl 0 8 iic3*LTtH*"TS 0 C 

ct\ n p tawe^ifJiWf D , m«. ri 

fescue cm?s^miR^) obm < r^4j ±^>>) 
[0021] wp^»jflaii[«^tBK'i 0 4m 

NP * 



(7) «pB8¥ 1 1 -30 99 7 
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lrW6K<fc& M «W>^ (LSP) 

ft^I&Xik J64-A, pp. 599-606, 1 
98 1« ( J <h^5) Z&MI'&CL&Vt 

IftW^c^it * W4 -17 15 0 

<«IR¥2 -2 9 7 6 0 0#) (TS:K6ji 

10 [0 0 2 2 ]$ HWB^flHW^HtllllB 1 0 4 
tt, M^bLSP*«^ltf^^««»a' ( i > , i 
= K NpCC^Ifel/fcgL ±fa«^b«^«J«» 

0 7 i^;u^^v^^[HlS8i 0 8t,cmt) 

l 1 3(C(UM^c - _ — 

[0 0 2 3] FS#f£«HH10 5T?tt, &s 

( i ) r i ? n 7 h w <z > 

[0 02 4] 

can 



i=l 



R2* 



Hw(z) = 



(1) 



Np ■ 
2a(i) Rl ] 
i=l 



[0025] ccr, RL R2tt, !(SJBS<&ttW*% ^ t 1 0 6 */hLrt#6ti*aMi^^7 A^afgfi 



w»-r*s*»«"c*s B ri = o. 6, R2 

= 0. 9T*£. 

[0 0 2 6 ] *tc, IsJilSS^rS^L/cBB?^^^ U- 
^©ilBB^iK^J*^ ^ Jl/^f (ifcS (2 ) #JH) i±IB« 

M^m^^^Hw (z) ^mmmmLfcmMm^ 

W^ffi7^^Hsw (z) t^U^^^ 

1 

Hs(z]= 

NP .i 
1 - 2 a'(i) z 
i=l 



[0 0 2 7 ] 
C»2 3 

- (2) 



[0028] ^ 6cc, ±iaiiaBfi^^m^^6±iss 

A^l£S«#*»MU, Mf-^X (n) , n = 

o. **\ n- l *rci?rr<& 0 ccr\ n(^7'7u-a 

ST**. ^-^7 hff-^X (n) ^jfitc^-K 

^ ^S^Uffi 1 0 7 «bv;l/^y^;l/^J¥^I@Iffil 08i 



[0029] F-y^^^msgi 0 7-Ct<^ If 

rj- F^^ FjKI-^A d x (n) , n = 0, N-l 
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[0030] ff^U/ciSj^n- HWI-^A d x 

(n) , n = 0. »\ N - if rf? U-Ag 



El(dx) 



N-l 2 
2 X (n) - 
n=0 
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Witfl^SAdx (n) , n = 0, N — 
IfcffcSU (3) f-^-; hfi^X 

( n ) £?g£fi-5f S A d x ( n ) <D|gME 1 ( d x ) * 

dx = i7 t i 4 4) a^aiR-r*. amstifct: 

fi-en, Ad (n) , SAd (n) ±?& a 

[0 0 3 1 ] 

* [«3] 

N-l 1 2 

2 X{n) SAdx(n) 
n=0 J 



(3) 



N-l 2 
2 SAdx(n) 
n=0 



[0 03 2 ] * fc! Ml&x - F ^ * fSStfllK 1 0 7" 
^jKSnfcf ^^dCD^>7 :r u;^x^tH^fflT-l 1 
OK, a!R3tifcjSj£n- K^4? h^ft^A d (n) £ 
*V>S*0jglO9K: % ^©Wiff^SAd (n) t 
y-O^lilS&l 0 9 iv^^xg^HKl 0 8 

[0 03 3 ] vrt^WXfiSfcllB 1 0 8 



[0 0 3 4] 

[ii ] 
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0 
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,1 5,2 0,25,30 
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,6,11 


,16,21,26,31 


,3 6 
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,7,12 


,1 7,22,27,32 


,3 7 


3 


3 


.8,13 


,18,23,28.33 


,3 8 


4 


4 


,9,14 


,19,24,29,34 


,3 9 



[0 0 3 5 ] *fc, /WX©fiM«\ ffitt<D2TC*S. 

Xfi-^COC j x (n) , n = 0 , N- 1 fcfltaSU 

J^Zsw (z) ^fgtbOT, W^ff^ISC j x 
(nK n = 0. N- 1 . «rf&SU *S <4> T^*40 

i N-l 



N-l 2 
E2(jx) = 2 (n) - 
n=0 



★ 3nSiftME2 (j x) 4*/Nfc-rSJ:^5c, >r>f r ^ 
6*. mi¥9 - 1 6 0 5 9 6^$R (*8ffi¥7 - 3 1 8 

07 i^> ( rx^7j <ti>5) ccf^u^o awshfc 

ff-Sf Sr. C j ( n ) , SCj ( n ) 

[0 0 3 6] 
S4] 

1 2 

2 X'(n) SCjx(n) 
n=0 / 
_ -(4) 



N-l 2 
2 SCjx(n) 
n=0 



[0 03 7 ] CCt, X' (n) . n = 0. N - 1 



50 



MWi^TOLfl-^S Ad (n) CCWbritXftl/fcff 



15 



[0 0 3 8 ] 



(9) 



16 



1-30997 



X'<n) = X[n) - 



SAd<n) 



yx(n) SAd(n) 
n?0 

N-l 2 
n=0 

[0 0 3 9 ] St v;U^^';l/XflSH|nlK 1 0 8tt, fi 
lRSftfcv;b*^JU*H-5|C j ( n ) Rtf*©ff*fi# 
SCj (n) ^^V>^(i]Sgl 0 9CC, *ftS'T€>W f > 10 

fvd'xtfflAiSf 1 1 tb^-r 
[0040] y-r>ff*iaBi o 9r«* iaj^n- 

X{f-^<7)y^>£, -en^tl. Gkx (0) , Gkx 
(IK kx=0, K - i <t-r£ 0 ><D*S 

E3(kx) = 2 I x < n > " Gkx <°) SAdlnl " Gkx(1) SC:j(n) 
n=0 

[0 04 2 ] */c, miRLtc+fj >t±MEM^- K-< 
U JJHiII#tf^7l/-A/^7T 1 0 6tc, _b 

[0 04 3 ] 19 1 4 ^iiur, ft#fbffll<Dgs— 

(DC E L Pm^M9§3 tWLmmm-<DC E L P*£# HI 

s§9 i^-cDCELPffl-^igsgi orffifflstvr^sc 

[0 044] 1 1 8 T tt, A^Sfi 30 

-T-l 1 AZlrOXA-ftLtcJl/y'v ZTsivh. M^HbSl 
J^PiWfiKKa' (i), i = l, Np*tt#U » 
*©#mKEIK 1 2 2 fctHM" 5. 

[0 04 5 ] MiS^- F^^S^HlBl 1 9T«, A 

hMm^A d (n) ftffi-^O. v 
ju^vuxa-stSgg l 2 ori*. A^ffi-T- 1 17 4^1 

tA* L /c_tHB xm^<D Of>;^7 

awHHn 2 i ctuwrrs. 40 
[0 046 ] y -r>a^@jg 1 2 1 a*»-t 1 1 

5 ?r/rUt A^J LfciBBV A^VAlsfv *?7s-fr*>¥4 
>Gk ( 0 ) > Gk ( 1 ) 4ffi#U ±IBiBl£3-K^ 
* h JUfl-^ i ±f B v ;b s ff £ ±1B ^ >f > *m i > 
T»fi«-5f*f&au W£ft#f&RI3B 1 2 2fcffl;frr 

So 

[0 04 7 ] W£6-^mSlHlK 1 2 2 »»fi#r 
S»f»)57 -r;^Hs (z) £ffi«hTSC<tK:J: f ;> 

[ 0 0 4 8 ] 50 



(5) 



* >f > r v 9 7s k ±iBiiJt&^ - K*^ h JKDW£fa# 
SAd (n) <b±IBv;U^vx*Jb^CDW^fi-^SC j 
(n) £±iE*-*S hff^X (n) *flil>T, ^ 
(6) Tfi3*iSeUtE3 (kx) **/Wkt5<fc9 6C 

k (0) . Gk ( 1 ) £f S„ 
[0 04 1] 
[»6 J 



(6) 



imnmv&L^^tv&Mm] si 2 



[0 04 9] ^(DM&te, Hn P§H ( n = 2 , 



N) 



CCteOT, 0n- lBJB*rCCCELPW^tffi-^L//c 

n - 1 mon^m^x-Jom^^mwLtc^m^ 

[0 0 5 0 ]tfttofe, »nRSH*t\ ±iB^Mf-Sf*.C 
E L P w^t-r 4B*©&?HW b^* ^ y - £ <«JB^J« 

it tr**, -^i^/^xft-^ ra. nin-i 

»» * © > - # ©fi^HbUMil i «M^c tc 

[0 0 5 1] L/dm, ±IBWH^tc«^ 

.*{b*atlES"r*, *^flF#^K, ^fg^SR^ 
^##fbffl-9«!E*ll«-r 4 c 
[0 0 5 2] 

fbSii'/cfi^SrN- lffl^fiRU, A*S^fi#il»SB* 

>^';>yjg?ffi5R*^fb3i±/cff-^S:, if >7"y >^jg 



(10) 



17 



*or, SSnBH (n = 2, N> ©W^fc^StCfc 

»n- i»B*rfcfWfbffl#ofc***fc»T 

*^#b"*7-S::RF-*ffl:U S*JS"raiBj£n- F^ F^ 

[0053] *«w<D«^ffl#««tt, «#-r 4 b ^ F 

tr* h HKl£Dfc»#*f2*«*.. F 10 

»JB<n=l/-\ N> ©tt#*a*3WiU b'^FX 

h y-^^nBiitot^sst^^f ^x 
n mm cd ;w ^ j* ft <b y a > <t iBWK^aijffia 

mnmm ( n = 2 , n ) com^mcte^x, 
mnmm&x<DVv**mirjy<?v ^x^et*^* 

[0 054] */c*»WO^«F#{fc8B63:. ^{f^ 20 
yjS^*l£{bSttfcfI^*N- lfflfftSL. A^S^ 

^ > 7 s v # ^ * nb»#* t &>x%>mit-? 

W^tSHrfto-C, HnP§a (n = 2, N) <D# 

-^b^Kfcfcor, mn- lBHsrtcw-sffbtMbfc 
* )ix m m& hm— <o v & * m n & f&s-r & v 

* ; W X ^RHB t , fl f Bfff — © v ;b * / ^l/* ff -sf * 

» n B B t c h m — <D v ; 1/ * ^ J U X f i ^ © ^; 1/ X fi fi 
^■^fbT^^^^^VUX^lHlSSi, HuSBifiCEn- F 

© v ; 1/ / U X ff # £ CD y A > * f b 4 ^ >f > 

[0 05 5 ] *te, *»W©«^ffl-9KB«. 40 

h F^^$flWf-^cc^Gr, H53effl#^i20cfn^ 
■^^rfffix., SnPSl (n = 2. N) CDffl^©tCfc 
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Y-fv ^ffi-^lalKi, In - 1 BH^rowi'*^ 
jl/X ft-^ <b y ^ > i ^r*-r ^ > 7 s ^ e>®— CD v ;b 

^7 f Mt" t mmm—<D-? ft t mwdm~<D 
[0056] ^iMBo^wwfbwitt. ^m^zm 

S«*^b3#fc«#*N- 1 fflfSRSL. A^^^ft-^ 

tswa* > ^*v> yjs«8»**f bs--efc«#*-,- -y>7— 

-tAlsfv ^^iNBJB^iiabr^filb-rS^W-^ 
fb^B^^o-C, 3?nBJB (n = 2, N) OtW^b 

*Rcc*5t»t:, mn - imm^x^mmm^otc^ y 
Y^vfmmmi&t, *n- i»«*rccw#fbffl^u 

ffifi«M<D*r\ »nBI!K:*5WS»— 
ff^0^vi/XfuB^^^bT^v;U^7S;vx^[pISS 
MiaajEn- F-^c^ FJMi^ifrlBm—O^^^^* 

^fb-rsy^>»*H»<b. - immzxiemmt 
r ^^MeHR** sw^^j^wiibs t , mctc 

@3§ <b , n ®L<Dmffi&ftWi 7 4^2 f 5 £ - y * 
[0 0 5 7] *Ai#*MO^ffl^«fi«, ffl#r*tr 
BJiWtcatoS^ia-^SSBr* ^r . s^t^cNi 
u- h^a-rfwfi-^^i^cr. ffiriafa-^^gKDiti^e, 

ffinP^H (n= K N ) om^&Z&ViL . b ^ 
hXh'J- Aip hW>n mm * rcD^^'Jf^i b ^ 



(11) 
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m^*ftJ&^S»j£=i~ F:^ ^^UlSSi, *n-l 
KJB 4 r © vA> * Xff ^ £ y > £ SrgTT ^ > 7 s * 
^ x 6 HI— © ^ / x ft^*ffJ&**" & ^ ^ 

FBJB ©-7 ^ ; x fl-^ £ A > ^ ^ # x 6 S n © 

pgB 4 T CC @l m l> fclBJIS^aiJffitt €:» n pg® tc to W £ A 

»ifiHB**ia» i . mutate* *y ni©«i^¥ife^ 

[0058] 

*r& 0 BiicELPW-^fwc*5ii*c, nmt 

■fsiscc, A^^ff#cD^>^v>^iS^*^t^ 

ii/cfi^N- lfflfEfiSU A^Wf-^i±iaif>^ 

SUnPgB (n = 2, N) ©WF-SHtfcfc^T (- 
WtUrH ir«»-<DCELPW^{fclelK) , <£n- 

lBist? imm u /t t- > * &c *t*r a ^ t* ^ * 

F^^ ^»3llia» 02 CD 1 2 7 ) <t, Sn 
- 1 KB* rte^ffcffl^U/cn - 1 flKDv^/^X 
ff ^ e ^— o v jU * / x fi-sf *fPfiS-r ^ vju ^ ;i/ 
X£f£[513g (H2©1 28) ±mm~<D^)^^^)l' 

Jl/^(as*W-^-fb"rSv;u^^'jU^ag*lel!8 (.02© 1 
29) ±«Bjij£3- F*^ F;Wfi#<t±BB®— 

* / x m^t i ±§hjh— cd v ji/ ^ / *)i x fi ^ t © y a 
>*ffnit?&yA>mmm% (M2<d\ 30) » 

R%»tt|-rS*BBfiW«fiB <H2© i 0 3) ch, ft 

/etc »a i/ fciK^awwwis-T-f t-r iiaj&^a^E* 

^itlHlSS (0 2(7) I 0 4) i. nl80KiSffi^WW7 -/ 

^ * **r*- s ^ - y ^ h m-^ffi«@K o 2 © 1 o 5 ) 



1 1 -3 0 9 9 7 
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[0059] ittftwo^jsmsmmz* *<dw * l 
iii(i^(Z)^>-7' , ;>yii^^pgBWcc^a^ 

k -\ n) ©a#*a*atRu, t'^h^F'j-A^ 
6® n mm ^ -ceo b* * t ^-^vu xft^ i y > * 

r ^? ^Xi^ffltHT^^^^^U^If (0 1 CD 1 8 ) 
^r«^, *nBi(n = 2 l N) <Dffl#*acc*sli 

r ({M^tfiai ©S— ocELPffl-^|5|») , ^nPg/i 
^ r cd t* ^ ^ * * -r > 9 s ^ ^ x ^ e> t* * ^ * a # u , 

(03CD1 3 4) t. Sn-1 HJfSrOv;!/^ 
^';UXff ^ i y ^ > ^ ^X^6^— CDV 

)v^^)u^mn^^^^^^^^mK (S3 
©136) ±iam— (D^Ji/^/^x(t-^*t#fiE-r* 

HCDv;l/^^ , ;UXff^^T^>f'^ ^X/)>60~CDV 
CDl 3 5) SlnF§JlCDy^>^'r^>T r ^ VTsfo 

ey^v^m-^u, _bt aaucE^ — f^^ hMn^rt±m 
a i>tcyj >^ 6 h«s#* maw- sy-f >«-^@ 

BS (03O1 37) A^fST- (H3CD1 14)%^ 
a' ( i ) , i = U Np^ria-^L, W^ff-^f^ 

msg (H301 2 2) cctb^-raia^iWffiKa-^igiB 
(a 3 cdi 1 8) t, mmwn^m^M&fiiy 

3© 12 3) Cca^TSW^fi-^fPSElBlIB (H301 2 
2) 4, 4«ArH5. 

[0 060] S^^lbi6arw#{fc L/c ^ b x h y 
-a*, S^ffl#KBtc*5^-C2aSR©try hu-h 
(«T, StT^ F FififcTv hU-h ifS) ta 

^gcD^cDff^tc-o^-c^-r^ch. y^>^>^ 
»;>yiiisg (Hioi)tt. A*e#*^ r ?>^>^y 

(Ml CD 14) CCW^JL. m-cDCELPW-^{t[p]Sg 

S-CDA^ff-^^^ftL, t^tHi^^v;U^^ 
u^if (Bi©7) tcffl*-r*4«tc, W#ftW/jo- 
8B£l&-er>C E L PW^fc@88 <BI I © 1 5 ) CCHi^iT 
Sn©CELP^ft[eI3g (131 ©1 5) A^J 

*&mtu* tt^imjy£'-s)i,7-y*is?'y- (ni©7) 

tctf^u -?)\/*rf\sW (H i ©7) m— ©CE 

l p ^(LiHisg (i3 1 © i 4 ) tm~<Dc e l p nmt 

mm (0 i co i r> ) ©f^fbm^S: tr ^ h x h y - ak: 



# 
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- aftOTttLfcT*. f^;i/^"7*u^tt- (Hi ©18) 

«, ±eatf fx f v-Atmmmn&xtiL, ±IB#J 
Ml^ffitr * h u- F ±ia t * f x f y 

*-©C E L PflWfbBB O 1 © 1 4 ) © 

w#fba***-©c e l pm^@sg oa i © i e ) cc 

iEtf* FX F y-A3&>&, ©CELPW#ftHK 

(HI ©14) ©W^btB/J©— »<!:»— ©CE LPH 
^Ybt^lSS (81051 5) ©f?^fbW;^£Jtt£HU Hi-© 
C E L Pffl-Sf EIK (0 1 © 1 7 ) icffliT^o ±IBWJfflI 10 
fI#eciCt;T, *--©CELP«-stllH (Hl©16) 
&tc&m~<DC E L Plfi-^IHISg (0 1 © 1 7 ) CCtol* 

-c. »£e*fe«#u x-f-^iBi (hi©9) * 

[0 0 6 1 ] SS^S^W^W-^fbSSBW, »*tA> 
"aiJ©SUK©Ji5S8CC3tftvr, »nBI(C"*i^t, - 1 
Hli©tr^^«:»-r4l&»tr^^*W^fbL, 
ausn- f-^ h;i/.ft-^*f^-rsajS3- f^^ 

^HISS (06© 14 7) »n- lBH*"CtcW^{b 
L/cn - lffl©vn^WX«^S:8l*tU ffl#L//c^ 20 

>i ? j^i x m-^©it- > ^ y > ^jaaas n p§h tcto # 

U>^H«»*^8SL//cn- lffl©v;l^A;l/Xff-5f£ 

SB»©^-/>tc<fc ©^;u*^ 

Jl/^fI^*ffflE^4vjU^y^^^aElII(S (06© 1 4 
8) <L. ±fe»--©v;U^^^l/^it#«:»^"rS^^l/X 

©aa*l»c^/<ii/^fl[aE«liB©*r, KlnPgntttott 

©^^^^^^^^©^^JU^fajBSrW^b^S^ 

)i?^)isxmmm% (06©i49) ±nmj&^- 

mm& (H6© 1 3 0 ) i*ST5. 
[0 0 6 2 ]^U, iBJB^JfiHSS^SW^fb-rSfc 

HBCcfcW 4 A^fi-^ <W > y > yjS«»±©«SEK: 

^t^mm^mms&mn (i6©i 42)i,jt 

^^ft#*»ttirsia?g^afBSi6fi#^aaaBs (h 
6© 143) i. suufcawe^assid-^ftiKJ^?* 
^LTii^««»*»wr4^ j Fa!j»«Tia!« <h 40 

6© 144) iBf/ctcffHiU/cJBJKWJffi^S-Kb 

-ratt^Maaa^Hbiatt (hb© 1 4 5) na 
©essm^fw y -< & % &?tf s * - y * f fi^f^sig 

(H6© 14 6) £$t? 0 iStE:*- K^v 
@JS (H 6 © 1 4 7 ) tinS©Bfflia:^W^f?^^ -f ^ 

[0 0 6 3 ] *!%?B©^fS-^S5B('i, lA^'J©3l 
jffi©ff^ctoi>T, ffi-^T b F&ciEpr, W 

^fi^-©^>-y y > yja^K^isswtc^tei^fi-^ 
ga-c* o x . mn Bimu n us© e f u - f kje d .so 
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fcffl-9*S4«A, F U- F*»rWlfflHI#6t 

KDt, ±IBffl^a©*^6»n«IB ( n = 1 , 
N ) ©a#f®j&BJUU fcT* F*F y-A*>&JBn» 
JS* ^©*8^M*»£ f^i^ ^-/^U^ffi-^i y 

(04© 18) &n«JB*r©e**«:*-r^ 

^XA>6try F^2 F;KI 

-^«:^RET4iaj£=3- *ffl*IIIIB (0 8© 1 3 
4) fffn- ipgfiSr'©vjl/^^';l/Xfi-^iy^> 
<b^r^-r-Y>T r ^ ©v;I^;S;UX{f-^£f£ 
Sc-rS^^^'Jl/^^fiSlelBS (Hl©13 6) ±IB 

si — © v ; v j- ) v 7s m n * « f& r & ^ ; w x © {4g * m i ^ 

/c^'Jl/Xfirgf^fflicS^l^, ^n»JB©vjU^yN # ;l/X 
ft #*SIT >f > r v 5 X ^ © v ;|/ ^ ^VbX ft ^ & 

ffi-^-rsvji/^/^i/^a-^iags (§80135) m 

±eaj£n- F-;Ki-^i±IB^-©v;b^/>* 
;i/^m^i±lB»r:©"7^^^;i/xft-^iffl#ufcy^ 

^eaffie^sf^jsK^sy-f >ffl^0B (08© 1 3 

7) Sn - 1 P§i^T1CItHlfc»f IM^rS 

n Bate *s w s a^ (t#©if > ^* y > yja«tU:©«» 

CcSEft-TSttJB'PiflfliBaftHB (0 8© 1 5 2) 

n&fsft-^cc cto n p3©^^pj^^ a >i * zmm l x 

H*«#*fftSTSII*«#ffl560B8 (08© 1 5 3 ) 

YUBg^ffiftta^o. w^«#ffsaaB (06© 1 
53) fcmt)ir&n&ttimsLmM®K (06© 1 1 

8) fcdtf. 

[0 0 6 4] *»?B©je!i©0«©^flaK:oi^WTK 

siw^So ra— ©$^«#«:, *>:/y>yja?fi»*s 

^oT, SSnPeJB (n = 2. N) tCfc^St* 
$n - 1 fgJB©f-y ^tc*f-r*H^Mi©*%##YbT4 

ct"tcj:o. «F^fbJ»**r«i±-r*- 

[0 0 6 5 ] *^©SUfi©jf$S8{c*5tir«. ®nPgH 

* x tmm tim utc^j^w^ mn<o v > ^ y > y 
n IJgHic w ^> a* ft n t IhJ D If > ^* y > y 

ffl©^U^^'JUXfa-^*SK)B©y-Y J: OS^-ffW 
flnS O /c® — © ^ y s;i/ x ft -^SfPJS L , In FgJB 
feC^ 57j^n' JbX^^Iilggic to l »T . iilBl^— © v ;U 
^^sjl/Xfs^tJt^TS^^^©!^*^^^^^^^ 
ffif«tfi©*t?. ^nfgJlKItoWSS— ©^JU^^'^Xfg 

^©^•ibx&a^r^fb-rntfMo^©r. tf^ hss^te 

[ 0 0 6 6 ] &tc. JzSaaS— ©^^^^^Xff-^t^ n 

RS.H * -c© y -r 3 nr c * s/c«6, ^ n pbscc to 
c.r^y^r >^[nird^toL^r, ±SBB— ©-^;u^^;ux 
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[0 0 6 7 ] »nn«0«^?fflffittS»ft[a!» (06 O 

14 2) CCfcOT, In - LM*STfCff#fbffi#Ufc 

(0 6 CD 1 4 3 ) ttifcur, ^IftLfclSW^iM^ 
(^6CO 1 4 4 ) iCfcl^T, ttJK^JJSHfa-^KStUr 10 

a^fb-rs. 

[0 0 6 8 ] CftCCj;«3, A2>ft-^<0 5%»mWJB (m 
= 1 , " * „ n- 1 )_rW#fbUfcW«©X-^ MUSI* 

b'^hitgl^^ 20 
[0 0 6 9 ] Ht#fffiJE@Btc*5l>rnacoiB 

Bi7;^/<JM g^EJSg *s (, > T , n aoKSRS^ft 
fi^r. f ^^iv;i/^/^uxfi^(Z)7f^b^ 

[0 0 7 0 ] 30 

[ 0 0 7 1 3 H 1 **980*--©3aiS«0#W# 
[0 07 2 101 ^r#fl^L/T . ^S&WCOO 

riftHj-r-So »««:W2B©w*nrr. 3 

[0 0 7 3 3 ?o>y->7'v>9M 
ss 1 A^ft # t^>7*»; >^ja«a 1 6 k 

Hz) ^^^>^>^U>^0Aim-©A^fi^ (fll*. 
tf . V > yia«5R8 kHz) ©C E L Pf? 

#fb[p]88i 4t<cWrtrZ>. 

[0074] a-oc e l pft -^fbiniss 1 4 m-co 

A^fi-^fc. HI 3ic^b/cCELP^fbHSSiF]|i>K 

DI 1 (n)=Gk (0)C j ' (n), n = 0 , 
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CCLTW^MbU SiijfS^— V )\z<D4 Is^rv 97 I 

Ld iv^^U^ff^D^y" I L j ttf'O 

(D-f>f I L k £\ »-©CELPW#fbHKl 
5 <h 7 tc, fiffl3^SJ«»6C#iJ;-r £ -Y > 

[0 0 7 5 ] ^~CDC E L Pff ^blElUS 1 5 _hfEA 
*fi#ft, »-OCELP«F#fbiai81 2©W*r*i 
3 ft J!S<Z) j 9 7 I Ld, ILj, ILktC«^l> 

rfHHbu ±iaA^Hi#cc»-r*iBj£=i- K-^ h;i/ 

<D4ls?v 97 I d <h ^)l^^)V7m^<D-(>7" v 9 7 

[0076] H2(t #mw<om— (Dmmmttctev&m 

02£#{{gUT, ^-tDCELP^^bOSSl 5 

'ccoi^rffffltcsiM-r 57 urcDc e Lvwmt®& 1 

5B, 0 1 3^U/c«(7)CE LPW#{b@B8iJ:b^ 

mmffil 3 0C0i6f^tB^LTC^ o «Tr«, Cti6 

[0 0 7 7 ] ai£=i-F^^^»*@«8l 2 7ttt 4 A 
^ffi-7-1 2 4^/rLTf#6n5^>7 : ^^^ I Ld^ 
6. CDCELPW-^fbHKl 4tC*s^Sfcfv 9^d' 
%ffi#L/, ^ZKDCELP^fbHSgl 5cOA^fs-^cD 

•T5 0 WiLt^ ^>^'y>^ig?S^8kHz^ei 6 
kHztcai$firr5»&, dl=2d' itt5. 3 6fC, 
»-©t^d l*cp^«fcLfcflS^KH d 1 

-8, d L + 7 ) M 1 3©?§|j;^- 

^^fiS^llBl 0 7 ipMSKLT, ±a (3) r«3ti 

[0 0 7 8 ] 4fc, ajC3-F^5r^»*HKl 2 7 
SlRSh/cSnoe^fd 2 iS-©e-^d 1© 

ffi*»7- L 1 0CCffi^-T5 o atRShfcaiSa- 
K^^hJKl#Ad (n) >8S*@g8l 3 

^WW^ff^SAd (n) %y-f>»*lHlK 1 3 Oi v 

[0 0 7 9 ] v;U^^*;l/Xi^[pI^ I 2 8 -C«, SI— (D 
C E L PW^-ftHK 1 4rW^fbl//cv;U^^';U^fI# 

1 2 5, 1 2 6ft^L/T»6h**-©CELPf5P#Yb 
088 1 4tCfe^^v;U^^*Jl/Xff^C7)>f >r r ^ 9 7 I L 
j iyY>OY>f'^^ I Lkd»6, ^ (7 ) 
SnS®— W^;U^^*^^ft-^DL (n) , n = 0, 

[0 0 8 0 ] 

N- I "(7) 



(14) 



25 



[0 08 1 ] CCt, C j ' (n)ft S-OCELP * ir, C j ' (n)«, 
■W#fbia88 L 4tCfctt^v;l^5 L ^ , ;bXff-^CD1f>y U > [0 08 2] 

[8kHz^6 1 6kHz CC^jft-rSW^©— W<t * 

Cj'(n) = 2 A{p)£(n - 2M(p)), n=0 N-l 

p=0 



»B8¥ 1 1 -3 0 9 9 7 
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^ (8) 



(8) 



[0 0 8 3 ] CCr, A (p) , M (p) Mt, *-<DC 
E L Pflf#ftHffi 1 4 KteWi v;I^^Xff^£«Jf& 
P#S©v>-jb^(DfSi|!l<b{4gr'^)D, P' 

Cj'(n) = 2 A(p)<Mn- <2M{p)+D}), 
p=0 

[0 0 8 5 ] CCr, ^)l^^)l^(m<DV>y ★ 

IJffrC*'), ±S (9) *<DD£, D (pK p = 0, 
p' - l±fi$ft*.*iKRl>. 

[0086] ccowr«, m—<D-?)i<?^)i>xmn<Dm 
mtbx, 2 " p' m (2<D-<%mi>' fi) 

& a ^-ftKDm^i&m— ©7^?A-;l/^fDL (n) 
« % 013 tCTnLfcvjP^y^l/Xfigg^lPljffi 1 0 8 <h|el« 
Ctl6©«ltB©cfj!p6, _h5S (4) 

[0 0 8 7 ] * fc, V^^^^U^^JEEiggS 128tt, » 30 
— ©vj|/*^;l,;*fi-^DL (n) ch^(DWifI-^S D L* 



io (9) rasn^o 

[0 0 8 4] 
[»8] 



C j ' (n) 5KS£ 



n=0,...,N-l 



"(9) 



r (n) *y-Y>8SRl3lKl 3 0 t^)h^^)V^Um^ 
1 2 9tCffl*-f 

[0 0 8 8] vjt,*^l/*£Hg|lH 1 2 9 "Ctt, 3*—© 

4, ffl— ©v;l/^^U^fg^*«J5S-rS/<Jl/^Offl[Bi 
!£~<D * ; *;UX ff t^&T £ f ^ X ©tiEE^ffi £ 
fctt^cfcSK:. i95&r4„ _k:£ (8) tcS^ 

-AgN=80, ^\>I/*»P= 5 ^2tC^~T 
'W;M&B«ffi*JIJ<r>4. 
[0 08 9] 
[«23 







0 


1 


1 1 


,21,31,41.51.61,71 


1 


3 


1 3 


,23,33,43.53,63,73 


2 


5 


1 5 


,25,35,45,55,65,75 


3 


7 


1 7 


,27,37,4 7,57,67,77 


4 


9 


1 9 


,29,39,49,59,69,79 



[0 0 9 0 ] R5E0fc'W*ftflW*tliK:a-^»T. »— <r E 4 ( j ) *J*/Nc& SCCflF-^ftT*. 

«v;Uf-^-^xff-^5r, 0 I 3 CC7r;l.fcv.il/=f->'N-;uxj£ [0 09 1 ] 



N-l 2 

E4{j) = 2 x ' < nl " 
n?0 



N-l 

Tx"(n) SCj(n) 

N-l 2 
2 SC3tn> 



(10) 



27 

[0 09 2] CCr, X" UK n = 0, N-l 
JiiB*--^ Fft-^X (n) * x ±fBiiSl£3-K^ 
£ MMI-^(DW£fI^SAd (n) ®-"CDv;U^^' 
;l/*ft#©B£fg-^S DL (n) £K<fc9it£ffcOft:{f * 

XMn) = X{n) - OGa SAd(n) - OGc SDL{n), 



(15) 4$R§¥ 1 1 -3 0 99 7 
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*-5re*g, ^ (id t^ens. 

[0 09 3 ] 

c»i o ] 



OGa 



OGc = 



N-l N-l 2 N-l N-l 

J X(n) SAd{n) 2 SN>W - 2 x(n) SDL,n) 2 SAd{n) SDLtn) 

n=0 n=0 n=0 n=0 

N-l 2 N-l 2 'J N-l 12 
2 SAd(n) 2 SDL <n> " 2 SAd(n) SDL(n)J 

n-0 n=0 1 n=0 I 

N-l N-l 2 N-l N-l 

Vx(n) SDL<n) 2 SAd(n) " 2 x < n > 2 SM|a| SDL(n> 

n-0 n=0 n=0 n=0 



N-l 2 N-l 2 



2SAd(n) 2scj(n) - 2sM(n) SCj(xi) 
n=0 n-0 ln=0 



N-l 



(11) 



[0 09 4] * fc, v^^^*;b^ag*|pIIS 129lt H 
ZlCDv;l/^y>:;lxXff^-C j ( n ) £^<93£fi-5f S C j 

(n ) %y-Y>a?5j?iaKi 3 occ fcfjs-r&^T** * 
x*utaifrM 1 1 cc, ta^-r^ 0 

[0 0 9 5 ] yj^mmMffii 3 orsa, jSJS*- F^< 

F^ h ;Kf ^- £ CO v ;!/ ^ X ff ^ £ S\r <D 
si jUXHS^W ig-ti-Pti, Gkx 

(0). Gkx (1) , Gkx (2), kx = 0, 

E5<kx) = 2 I x t n > " Gkx <°) SAd(n) 

[0 0 9 7 ] SJRUfcy-f - F^£ F 

; U <h CD v ^ si )V 7, ff # £ W^<0 v ^ j ij l> X ff # 

*ffl(r»T»fi«#*fPJ«L, 1 0 

6 frC , Mia > CC *t j£T £ > -r v * x * tH^ffi 1 
[0 0 9 8 ] Ri>l 1 *#HSL-C, ^^SfiW©^^ 

(dc el pnmmts 1 4 #>e> a^j u/c4 mm® -o? 

vVXt m ~ O C E L PTJ-^-f bEliffi I 5 to 6 A* L/c4 

[0099] ^tc#^fg#»a(coi^iftiB-r*« ^ 



»E3- F^ FJKDS^ft-^S Ad (n) iRuiB^— 
<D~?)l>?-^)l<X<DU£.im-^SDL (n) iSulB^^CDV 
;U^/^l/XOSift#SC j <n) iSffi2$-y v Ffl 
-^X (n ) £JBlvt\ ^ (12) TSStlSKSE 5 

(k) ijft/Wb-r&^^ccaBf?^*. iSKsn/c^>^ 

30 Gk (0) , Gk (1), Gk (2) £-T& 0 
[0 0 9 6 ] 
C»l 1 ] 

2 

- Gkx(l) SDL(n) - Gkx(2) SCj{n) ) 

-02) 



[0100] T^vjl/^^'u^if 1 _hie ^ hx F 
40 y - A <t ±S B$i|fflJff * A* L , ±IB*iWfi-^^f& tf «y 
F F*a-T«^ _k!Efc^ F U-A/^6, H~ 

©c e l p^fboss 1 4-tc*si,*xnmtbit<< 

ZXlLd, ILj, ILk, I LaatHL, f-O 
CE LPffi-^EIIS l 6^m^-r^ 0 iiBSMKf^ 
*SiStr^ F U- h*«rJ8^ S-©CEL PW#ftH 

ILd, ILj, I Lki, »ncDCELP^{t0S8 

k. I a cb&fflttiU »1©CE LPfS-^HKl 7CctH 



(16) 



29 



[0101] m-<DC E L Pfg-^HSS 16», H 1 4 tc 
>r f L j tyjXD-O-Fv I LkittOB 

±9aaj£3- k-^ F;w<h±favn>=F^;i>;Mi-^<t 

[0102] *-<DC E L Pm-^HSg 1 7 tt, ffl-CDC 
ELPfHffbElffii 4tC*5C^W-^fbLfc^>f r y 10 
ILcL ILj. I LkiW— <OCELPW#(bB»l 
SCCfc^rtJ^HbOfc-f >T r> v ^X I d, I j. Ik, 
I a *-f**@Bl 

[0 103113^ 2|s:*KO»— ©HSfiWCCteWS® 
IWCE L PtCTllSS 1 7 (Dffit&Z^yti v Z WV fo 
H34#ISlt, ^-©CELPm-^IlS§l 7Ko 
Ir^ttWtS. 8-©CELPttfiBl 7tt. 014 
CCmUfcCELPffl^EIBitb^r, JW63-F^^ ^ 
ffl#HB 1 3 4 <Lv;l/^A;bXffi-^[pI&§l 3 5 £ v;U5^ 20 

[0 10 4] »£:a-K:/**«#HBl 3 4m A 

HDt^d 1 ftJUUU A^JBT-l 1 64^ Or A* 
U>(>f7^Xl L da>6ffl#0/c^# tf 

ffl#o/cSz:<z>tf^^d 2tcs-3i>r. jHEn- f 30 

hJMl-SfAd <n > &IMHO, y-OafiBl 3 

[0105] vjl/^y^UX&EHBl 36m A^Jffi 
T-l 3 2 iAMi^l 3 3^/rLtA^l/c>f>f7 * 
* I L j , I L k£>6, ^;1/*^\iU*£jsS1IB 1 2 8 <b 
BI«CC0r, (D-?)l>?-^)lxmnBL (n) 
0, £W Vffl-^Hffi 1 3 7 i^JU^/^l/Xfg-^HIgg 1 3 

[0106] v;l/*/01/*ffl-5f [IB 1 3 5 rkt\ 
^)l>xmm\*\¥6 1 2 9 i[H]^COr, S-07;i/fA , ;l< 40 

<D^;bxfig{£ffi (St2gflg) £ffr&0, ffffio/c^u 
xfaHfl*ffi«:K~5t>r, A^Jffi-T-i l 7^/rorA^O 

(n) 41H#0, ffl#0/cm— ©v;U^^;l/^ff-^DL 
(n) *y-r>ffl-^lsIK I 3 7CChH^-TSo 
[0107] y-Offi-^HKl 3 7rti, A^JSI-Tl 1 

(0) . Gk (1) , Gk (3) 4fS-^0. MlZ~i— K 
hJbff-^A d ( n > tM— 0)~?)\,*j* JU^ff -^D 1 - SO 



^mW- 1 1 - 3 0 9 9 7 
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(n) <!;»— CDvjl/^/^U^ff-^C j (n) i^-YVG 
A < k > , GC 1 ( k ) , GC 2 ( k ) SrfflorBMSft 

[0108] «±r, H3 tCTSOfc®— ©C E L Pffl-^ 
SBl 7©a«J8*»*.> BWlMlt, ^HJ&PlJ 

©ifjsffl-^SSiEccoi^rttwrii, y ^eib i 9 
»»#*A2ju ±E»«»ft#3WiKt: -;H/-F **-r 

tB^, A*0fc±E*-O||*«#*#^«F^fb*«© 

W^fi-^iorffi^jT^o ±IS©JMf^fitf ^ 

hU-h *f?T»&, A^J 0 fc±f B3l-<D#*kfi-5f 
[0109] fiLL **M©W-©H««-C6i, -/ * 

[oi io]H4it ^w<Dm~<Dmf&m<o^pift^ 
fba-^«a©«ja**-r^ny^Hr*4„ H4*#j® 
or. **w©»-©n*wccoiiri»wrs. 

BfJi»*5 2S<DW47n-r o 3 KJ£l_LCC -o^rfc. 

[0 111] $»tcfc^ttt #W9F#fb*BrflF 
^bofctf* MJ-A*. $Mfi-*f«BK:*Ji>r2 
ffiKot:? h F ( F h j <t rge^ h 

[0112] *»9b<d»zkdhjswi«. ±mm-(Dmm 
mtth^r, m-<DCELP&mm$&2 o, mucoc 

E L PW-^fbIilS§2 1 , H — E L Pm-^@?S2 2 i 

cti6©lIffitcoL^r©^!ftiB"f So 

[0 1 1 3 ] *-OCELP«F#fbia»2 Ott, 
-tf>^'y >y@Kl ^6A^0fcS— ©A*<M#*W-^ 
(bO. fij£n- F-^^ F;KD^>7 :: v I L d 
^y^U^fi^-c7)^>^^^^ 1 L j i^>0-/>f^ 
I L k%^— OCELP#^bHK2 1 iv;U^^ 

u^i^7tc. mm^m%mcMm-r^-{>f ^^ i l 

a4^JU^^*U^1f7 tc, JKJB^fJJ^aiS^blSJg^ 
CE LPW-^fbHB 2 ICC. a^T*. 

[o i i 4]H5«, ^mmm-cimmuctev &m 

— <Z)CE LP^fbliIS§2 0<Dmm>kfr^^U v 

H5*MS0r, *:^JfeM(7^-cOCELP^ 
0 <h, 01 3tC7nO/tCELPW^blsIB<bO 

[0115] m-<OC E L P^^fbUK 1 8 rt*, 0 1 
3 dCfyk LtcCE L P b@88 <h tb^ r . filff^il' J5>« 

i o 3<om-/jvi>&mB^»mm^, mm^mim 

4, ^ti^ti. lll^S-7-1 3 8. 1 3 9tca^orc^ 
.So^S&s. fie^ r , s-wc E i . P??-^fblHlS^2 o 



(17) 



1 1 -30 9 9 7 



31 



32 



[01 16] WOT34 *#flSUr, SZCDC E L PfHf- 
Yb[US§2 1 « v ±l5A^Jff-5f m—<DC E L PflF-SHb 
EIS&2 0(9ft;^T&&3@Sc7;>^>^ I Ld, I 
L j , I L k i±fiBJ»JB^«^i±EB^ fWJK^W 
«»GCS^rfl^{bU iij^n-K^^ hJbO-O-r 
•;^Id iv;l/^^*;b^fI-^CQ'r>f r ^ I j <fcy 

[0 117] «-©CELPt9F#ltiaiB2 1 CD 

fltSE^-r^Py^H^ASo 16*#lBLt, 81— <E> 
CELPW#ffclll»2 lK-oi^-CBMBTSi, 
#»HI8 1 0 Hi, A^ffiT- 1 0 

i o 2ccm^-r^ 0 _. ._ . 

[0 1 18] U-A»S«p|»1 02tt, ±127 U 

U . JBB^^aiJBlllW^fBiSiaiS 143i*-ys»Klf 
ft«HIB 1 4 6 ^m^-ri> 0 tt^TOfl^£tNlf8 1 4 

PW#fbSIH2 oritlil/cW^i«ii-?-TO» 
^«ttK*A*u *-cocELPW#ffcia 
s§2 i^A^fi^^>^ , ;>^«^>r : tis-r^m-' 

Np . 
As(z)= 1 - 2al(i) z 1 
i=l 

[0123] m^m^M^ 144^ 0 13 ICfrsL 

imB^mftVimm 1 o 3 traatc, ±iasjf^ifwg§^ 

( i K i = K Np' SIB^WtRKM^HfcHBS 
1 4 5i^7 Ffa^JiHlKl 4 6<tjai£n-F^ 
^J^HSgl 4 7 <t vjU^/^b^JsR|plffil 4 8 cbv 
;u^^jl/^Si?Sl|pIIISl 4 9«ctH*-ra. CCT\ Np' 

[0124] «^M«»*HbiaiS 1 4 5 Ttt, 11 1 

i - 2 aI,i) 112 2 



* 4. 

[0119] is^flfl^fR©*^ y >^ 

v ^> 7* V > ^ (t£^W<£>T > -7* y > vigils 4 

[01201J/C m&^mmg&mft 1 4 2 9 

10 -©JW^««»a 1 ( i K i = 1 , N p 

1 4 6i«jS3-H^^^fli3feia!8l 4 7 47Jl/^ 
X^/SHB 1 4 8 i v;U^/>*jU^^[elSg 1 4 9 te. 31 
-©M^HbWg^Otta 1' OK i = K -\ N 
p_«r Ht^ffoSHRl 4 6 F:/** 

8^[3SK 14 7 ±v;l/*^l/*£JiHnim 4 8 <h 

[0121] tt^^SJBKIS^ffJiEHB 1 4 3 TB, * 
U- A^WHffi 1 0 2 T^A^O/cA^fi-^Ccfc 
20 0 , J^PiMiS? * (13) #JS0 ^iESbb 

4(ChH^T4o 
[0122] 
Cttl 2 ] 



-(13) 

i K i = K -\ Np' F 
4 6iiBlC=i- F^^fBRBHl 4 7 
^HMeliBl 4 8 £-?)l>*J*)l>AmmM$& 

1 3*C|itf5T£o 

-y? hm#ft«@B 1 4 6m ^ 
nsnsiBfi^w^ -/ ;^Hw' (z ) 

A^IOElSgl 0 2^A*l/fcA^fi-*f 



i=l 



Hw'(z)= 



Np i _i 

2al(i) HI a 
i=l 



l 

30 t^l^^I/JX 

X£Httf$£rFl 
[0125] ^ 

(14) 

[0126] 
[»1 3 ] 



Np' 

1 - 2aw(i) R4 1 z* 1 
i=l 

Np 1 
i=l 



(14) 



[0127] CCt\ Rl, R 2 , R 3 , R4lt flgJS 

R3 = 0. 6, R 2 - R 4 = 0 . 9t'*S 0 
[0128] ^tc. |i|0Krtrffi^u/ciiSLfr-y-7'7U-- 



^(Dm&ffl&f&y -t fr* (15) #BS) iKffi 



(18) 



33 
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;U^<7)^ ^ U-A<Dffi&Cf£HLT, [0129] 

1 1 

Hs'{z)= ™ 



1 - ^al'li) z 
i=l 

[0 1 3 0 ] 3 ±IB»fiffi*WW«-^*>6±fa« 
A*f£S«#*«WU, *-y*Hi#X (n) , n = 
0, »\ N- 1 SrfpJStrS. CCT\ Ntt1f^7^A 
*/c, hfl-^X (n) SrJStSa-K 

zfy#mmiBi&l 4 7 <tv;l/^^l/*l£sfs[n]38l 49 i 

[0131 ] ~«j£=i-- k^^yS*HB l 4 7t(t ± 

7 (H2#«a) iEiatcLr, AM^i2 4^ur 
ff6nS^>f^^ ILd*^, S-Ot'^d 1 4 

H<0*^6 k ±* (3) r«Sti4SRft**^i-rSW 

j^Hsw' (z ) u-AStcMMtL/fc? ^ 

^zsw' (z ) %flai»&,, 

[oi32] * urates - K^^^^msgi 47 

tu^s-pi loccttttrrs. *fc, atRsnifcaca-- 

K"<# h;Ufa*f Ad (n) %dr ^ >i^@B 1 3 0 
*<DS^m#SAd <n) 3 0iv 

[0133] v;l/^yOl/X^EI18S 1 4 8 *CW\ _hfBIH 
— ©^SS0JtC*jW4 ^Jl/*A;i/*£JSfll|B 1 2 8 £[5j*i 
CCUr, (DCELP^#ltiaK2 0T-W#ftU/cv 

(n) *f&3S-f «tt!BOBSaiS*ffW^j53E7 
^^Zsw' (z) ^ffl^T, CD^n^^UXft 
^<Off3£fi-^SDL (n) m-<D^Jl?'W 

x{m^*-?)i>j-^)i>xmmm& \ 4 9&c ®— 

[0134] A;Ux$£^[I!&g 1 4 9 T'&l ±1B» 

ffllWW^^b^Zsw' (z) ff/c 

icmm-rz. */c. ^u^n^^iiK i 49c*, as 

r<DvjU*/<;|/*fI#C j (n) <b, ^OWitfl-^S C 
j (n) «r^V >J»sH|HIRf I 3 MJST £ A >T 



Np' 



(15) 



10 ^>;*a*jS^l l nc, £H^T£„ 

[0135] «t\ ^a#ssHccoiit:ittwr4. a 

r, ©CELPffl#leI{»2 2 ^14tC^LfcC 
E L Pffl#lll»4©fflit^CCOC*rttWT*. 
[ 0 1 3 6] m-<DC E L Pfg-^telB 2 2 11 4 

iCij*0;fcCELPa#BKitt^X\ ^?MftKft# 

20 CELPtt#lllB2 2*»]5R^iiaB©«bff»W*SW 

[0 1 3 7 ] #tC, H8tt t CD*ttWtC*5 
W4*r.<0C E L P«#HK©»l£*jnT:/n * i^gt 

KKilfjafSSI— ©CELP8[#HB2 3Cco^rtt 

[0138] mrXDC E L Pffl#H» 2 3 tt, f«B#— 

<Dj|*l&Wfc;te#£^— ©C E L Pffl-^Hffi 1 7 tVc< 

x, %m^m%mmm%& 1 5 2 iw£<t#f&aiais 1 

30 5 3©ttfP©**stBaun^S. J&lTrWCti^OiaK 

[0139] H8*#JK-r4t, «BBrpaBfiKBSC«HI» 
15 2^ 5 1 Sfi-(DCELPffi 

1 5 3CCffl*f 4. S*ft#ft*@B 1 5 3T« k 

^Jb^Hs' (z) *|B»-rSC:itcJ:i3Wifs-^*ff 
40 iSl, 2 3tcffiM^>o 

[0140] et±r, **mo»-o^«iwo#w# 

[0 14 110911 *^H^W®H«KJfiW^&W-^ 

^xmw?z>» m*co/cA. fB»»*i 2 

so 3efcJLh&coi,>r<>, lajatcsiH^rt^. *»5SCT«. 



10 
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hu-hifSt*? hu~h<fc-f4) ^ffl-^r*4<fc^«: 

[0143] flOC E L PW^it®ffi2 4 A^?ff 
■51*. »— OCELPW^bHIiSl 4 0ffl*r*S4S 
ao^fy^^ILd, ILj, ILk, ILatCtt 
-5i>-cW#{bU ±EA*«#«c*W4»£3- F^^ 

Y)V<D^^fv 97 I d i^;U^^^UX{f^cD^>r : ^ 
I j i^>0-f>f^^ I k&6Wc«^?«| 

<5>o 

[ 0 1 4 4 ] H 1 0 #2fe9J©»HCD^J6W©»— © 
CE L PW#ftHllf52 4©«dt*7n'r^P v ^0~C& 
& Q HI 0*#ML/T, »n<DCELP^ffclHll82 4 

ccoi*rwwra 0 si— ©cELPra^{biii»2 4«, 

±IB»— <OgUKWc*5W4S— ©C E L P W-SHbEIB 1 * 

0.5 X f(i) i = 0,,. 



20 



fl(i) 



0.0 



30 



[ 0 1 4 7 ] S ffi^7»jflMRS J Hb[Bl% 1 5 5 

ST-fbL/c^MLSPiilB^-^MT-fbLSP^: 

»n»LrS— ©M^bLSPiffffiu, amoa^HbL 

S P *jtH bS^WflfiKCcajft ±iOH=-fb» 

&^mm$k*$-'rv bmnftf&m% 1 o 5 tajcs*- 

K^^^ffmHIKl 2 7 2 8 

i i 3ccm^-rs„ 

[oi48] ^cc^tB^iSBcc-oi^rttwrs. 

CDCELPffl^[H8g2 5«, ©CELP?5^{b®B 
1 4CCtel>Tt$#fbL/c^>-7 r v I Ld, I L j , 
ILk, I Lai»— (DCELP^^biailS2 4tCfc^ 
jf^tUc^f^^Id, I j, Ik, lai 

[ 0 1 4 9 ] 0 1 1 **WOSHOj|JfiWc*sW* 
C E L Pftf#@i»©1»/a*7frr * *0r*4. EI I 
l^#ILt, ^ZldDCE LPfI#H3S2 5 <h, 

(OKJSWItCfcwaSSzicoC E L Pffl-^Hffi 1 7 
(I3#M) iCDtaa^Ccoi^rfclTCcKB^-r*. 

[ o i r> o ] «a^S'lf«SSifa-^lilffi i 5 7 rii A^ffi .so [ 



(19) 1 1 - 3 0 9 9 7 

36 

i * 5 (H2#fla) <birb-<T, mm^m%$mi--itm%i 5 
w-rs. 

[ 0 1 4 5 ] a 1 0 *#flsur . ^jf^ffl'J^^fcSTfbm 
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